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Devwudfw
Zh vwxg| wkh frqvhtxhqfhv ri ohqlhqf| ~ uhgxfhg ohjdo vdqfwlrqv iru zurqj0
grhuv zkr vsrqwdqhrxvo| vhoi0uhsruw wr odz hqirufhuv ~ rq fruuxswlrq/ guxj ghdo0
lqj/ dqg rwkhu irupv ri vhtxhqwldo/ elodwhudo/ loohjdo wudgh1 Zh ￿qg wkdw zkhq qrw
surshuo| ghvljqhg/ ohqlhqf| pd| eh kljko| frxqwhusurgxfwlyh1 Lq uhdolw| ohqlhqf|
lv w|slfdoo| _prghudwh/% lq wkh vhqvh ri rqo| uhgxflqj/ ru dw ehvw fdqfhoolqj wkh
vdqfwlrqv iru wkh vhoi0uhsruwlqj sduw|1 Prghudwh ohqlhqf| pd| juhdwo| idflolwdwh
wkh hqirufhphqw ri orqj0whup loohjdo wudgh uhodwlrqv/ dqg pd| hyhq surylgh dq
h￿hfwlyh hqirufhphqw phfkdqlvp iru rffdvlrqdo +rqh0vkrw, loohjdo wudqvdfwlrqv/
zklfk zrxog qrw eh hqirufhdeoh rwkhuzlvh1
c.w ￿,Btt￿u￿WB|￿NAH N75/ N54
lj+￿NiatH Ohqlhqf|/ vhoi0uhsruwlqj/ fruuxswlrq/ loohjdo wudgh/ rujdql}hg
fulph/ odz hqirufhphqw1
￿Zh wkdqn Plfkhoh Sror dqg Sdwulfn Uh| iru vwlpxodwlqj glvfxvvlrqv/ dqg sduwlflsdqwv dw wkh
Zruog Frqjuhvv ri wkh Hfrqrphwulf Vrflhw| lq Vhdwwoh iru frpphqwv1 Xvxdo fdyhdwv dsso|1 Vsdj0
qror dnqrzohgjhv ixqglqj iurp wkh Vzhglvk Frpshwlwlrq Dxwkrulw| dqg wkh Hxurshdq Frpplvvlrq
+HJHPWSV2UWQ,1
|Ohdu 0 Oderudwru| ri Hfrqrplfv/ Dqwlwuxvw dqg Uhjxodwlrq1 H0pdlo= sdror1exfflurvvlCohdu0vdv1lw
}Xqlyhuvlw| ri Pdqqkhlp/ Vwrfnkrop Vfkrro ri Hfrqrplfv dqg F1H1S1U1 H0pdlo= jldq0
fduor1vsdjqrorCkkv1vh
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4Iru dq lqwurgxfwru| dqg ghsuhvvlqj ryhuylhz ri wkh uhylydo ri wklv exvlqhvv/ dovr lq Hx0
ursh dqg wkh XV/ wkh uhdghu fdq fkhfn kwws=22zzz1xqkfu1fk2hydoxdwh2uhsruwv2wud￿fn1sgi >
kwws=22zzz1vdyhwkhfkloguhq1lw2sgi2fklog wud￿fnlqj Doedqld1sgi>>kwws=22zzz1fdwzlqwhuqdwlrqdo1ruj2
kwws=22zzz1fdwzlqwhuqdwlrqdo1ruj>d q gkwws=2253:1486158814942hfsdw42lqgh{51kwp1
5Edugkdq +4<<:, r￿huv dq ryhuylhz ri wkh hduo| olwhudwxuh> kxqguhgv ri hfrqrplf sdshuv kdyh ehhq
sxeolvkhg vlqfh wkhq1 Pdxur*v +4<<8, slrqhhulqj dqdo|vlv hvwlpdwhv wkdw d rqh vwdqgdug ghyldwlrq
lpsuryhphqw lq d frxqwu| fruuxswlrq lqgh{ lv dvvrfldwhg zlwk dq lqfuhdvh lq wkh lqyhvwphqw udwh e|
derxw 6 shufhqw ri JGS1 Uhfhqw zrun rq wudqvlwlrq hfrqrplhv sodfhv fruuxswlrq dw wkh khduw ri wkhlu
srru srvw0sulydwl}dwlrq shuirupdqfh +vhh h1j1 Er|fnr hw do1 4<<8> PfPloodq hw do1 4<<<> Eodfn hw do1
4<<<> dqg sduwlfxoduo| Khoopdq hw do1 5333,1
6Zh zurwh _qrupdoo|% ehfdxvh lq vrph frxqwulhv wkh Pd￿d sduwldoo| vroyhv wkhvh sureohpv e|
wd{lqj loohjdo wudqvdfwlrqv dqg r￿hulqj _hqirufhphqw vhuylfhv% +vhh h1j1 Jdpehwwd/ 4<<6> Jdpehwwd
dqg Uhxwhu/ 4<<8,
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7Wklv ihdwxuh lv frpprq wr prvw nlqgv ri rujdql}hg fulph +h1j1 Sror 4<<8> Jdurxsd 4<<<,1
Qhyhuwkhohvv/ ghwhuulqj loohjdo wudgh/ dqg sduwlfxoduo| fruuxswlrq lv xvxdoo| txlwh sureohpdwlf1 Wklv lv
ehfdxvh zkhuh fruuxswlrq dqg loohjdo wudgh lv pruh zlghvsuhdg wkh odz hqiruflqj djhqflhv lq fkdujh ri
prqlwrulqj dqg vdqfwlrqlqj loohjdo ehkdylru duh dovr w|slfdoo| lqh￿flhqw dqg fruuxsw +odz hqirufhphqw
djhqflhv duh riwhq wkh ￿uvw sduw ri wkh dgplqlvwudwlrq wr jhw fruuxswhg/ dqg hfrqrplvwv vshqw douhdg|
vrph h￿ruw wr xqghuvwdqg krz wkh lqfhqwlyhv ri wkhvh djhqflhv vkrxog eh vwuxfwxuhg wr plqlpl}h
fruuxswlrq> vhh h1j1 Prrnkhumhh dqg Sqj 4<<8> Srolqvn| dqg Vkdyhoo 4<<<,1
8Udlvlqj vdqfwlrq djdlqvw sduwlflsdqwv lv wkh rwkhu/ pruh vwdqgdug zd| ri ghwhuulqj loohjdo wudqv0
dfwlrqv +dqg fulph lq jhqhudo> vhh Ehfnhu 4<9;,1 Wkrxjk/ wkh olwhudwxuh rq wkh rswlpdo hqirufhphqw
ri odz kdv lghqwl￿hg vhyhudo uhdvrqv zk| udlvlqj vdqfwlrq deryh fhuwdlq wkuhvkrogv fdq eh frxqwhu0
surgxfwlyh +vhh h1j1 Srolqvn| dqg Vkdyhoo 5333,1
9Wkh plvxvh rffxuv zkhq survhfxwruv dqg frxuwv uho| h{foxvlyho| +ru pdlqo|, xsrq d whvwl0
prq| rewdlqhg lq h{fkdqjh iru ohqlhqf|1 D xvhixo lqwurgxfwlrq wr wklv lqfuhgleoh sudfwlfh lv dw
kwws=22zzz1sev1ruj2zjek2sdjhv2iurqwolqh2vkrzv2vqlwfk21 Wkurxjkrxw wkh sdshu zh zloo dvvxph wkdw
wkh sduw| dsso|lqj iru ohqlhqf| pxvw uhsruw _kdug lqirupdwlrq% djdlqvw klv sduwqhuv wr rewdlq lw/ dqg
wkdw klv whvwlprq| lv qrw uhtxluhg qru dgplwwhg1
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:Wk h￿hfwv ri ohqlhqf| gxulqj survhfxwlrq/ lq wkh frqwh{w ri dqwlwuxw odz hqirufhphqw/ duh dqdo|}hg
e| Prwwd dqg Sror +4<<<,1 Wkh| vkrz/ dprqj rwkhu wklqjv/ wkdw wkh h￿hfwv ri ohqlhqf| r￿huhg gxulqj
survhfxwlrq rq ghwhuuhqfh duh dpeljxrxv= rq wkh rqh kdqg/ ohqlhqf| lqfuhdvhv wkh suredelolw| ri ehlqj
vdqfwlrqhg e| lqfuhdvlqj fkdqfhv wkdw survhfxwlrq lv vxffhvvixo> rq wkh rwkhu kdqg/ ohqlhqf| uhgxfhv
wkh vdqfwlrqv iru zurqjgrhuv wkdw vhoi0uhsruw/ wkhuhe| uhgxflqj h{ dqwh h{shfwhg vdqfwlrqv1
;Lq prvw ohjdo v|vwhpv d fulplqdo wkdw vsrqwdqhrxvo| jrhv wr survhfxwruv dqg frqihvvhv klv fulph
+ru vhqgv klv odz|hu ￿uvw wr vwulnh d ghdo, lv holjleoh iru wkh vwurqjhvw srvvleoh ohqlhqf|1 Lq Lwdo|/
diwhu wkh fruuxswlrq vfdqgdov ri wkh hduo| <3v/ lw kdv ehhq sursrvhg iurp pdq| vlghv wr fdqfho ohjdo
vdqfwlrqv djdlqvw ￿upv wkdw vsrqwdqhrxvo| uhsruw kdylqj eulehg exuhdxfudwv wr lqfuhdvh wkh ulvnlqhvv
ri fruuxswlrq iru wkh odvwv1 Lq vrph Plggoh0Hdvw frxqwulhv/ olnh Hj|sw/ wklv irup ri ohqlhqf| kdv
ehhq frgl￿hg dqg lpsohphqwhg iru vhyhudo |hduv lq wkh dwwhpsw wr lqgxfh ￿upv wr ghqrxqfh fruuxsw
exuhdxfudwv1
<Qrwh wkdw iurp d qduurzo| hfrqrplf srlqw ri ylhz ghwhuuhqfh lv doo zkdw pdwwhuv/ lw lv wkh xowlpdwh
remhfwlyh ri odz hqirufhphqw1 Li rqh glvuhjdugv prudo frqfhuqv +lqfoxglqj mxvwlfh0uhodwh svlfrorjlfdo
h￿hfwv rq ylfwlpv,/ zhuh survhfxwlrq wr kdyh qr ghwhuuhqfh h￿hfwv lw zrxog eh d sxuh ghdgzhljkw frvw
iru vrflhw|1
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